Molecular analysis of the first blood culture from 41 patients with Staphylococcus aureus bacteremia and 20 bacteremia-associated catheter tip isolates revealed indistinguishable blood colonies in 39 patients (95.1%) and two related variants in two patients (4.9%). Polyclonal bacteremia was not observed in any patient, including four with genetic diversity in the catheter tip isolate.
The first blood isolate and the IVC tip isolate were chosen for analysis. Positive BC were plated on a Trypticase soy agar plate (TSA) with 5% sheep blood and incubated for 24 h at 35°C. IVC tips were cultured by a semiquantitative method (3). They were not sonicated. S. aureus identification was based on catalase production and Staphaureux latex agglutination (Murex Biotech Ltd., Dartford, England). Susceptibility tests were performed with Vitek gram-positive susceptibility cards (bioMérieux, Hazelwood, Mo.).
The primary blood agar plate of BC and IVC tip cultures was used to minimize in vitro variation in colony populations due to differential growth characteristics. Eight colonies were randomly selected from each BC and IVC isolate and saved individually at Ϫ80°C until tested.
Genomic DNA was extracted and subjected to endonuclease digestion and pulsed-field gel electrophoresis (PFGE) as previously described (9) . Restriction patterns were compared visually by three independent observers. The isolates were considered indistinguishable if all DNA bands matched, related if there were differences in one to three bands, and distinct if there were differences in more than three bands (11, 12) .
Twenty-nine patients with positive BC were encountered; eight patients with bacteremia were excluded-three because of contaminated BC, three because of mixed infections, and two because the BC were not saved. Thirty-three patients had S. aureus in an IVC tip culture; 13 of these patients were excluded-six with cultures with Ͻ15 CFU and seven without bacteremia. Thus, we studied 21 patients with bacteremia from a variety of sources and 20 patients with IVC-associated bacteremia by using available blood and IVC isolates. The IVC tip and BC isolates from all patients had identical susceptibility patterns.
The mean age (Ϯ standard deviation) of the study group was 63.1 Ϯ 19.2 years (range, 5 months to 88 years), and 23 of the patients were males (56.1%). Bacteremia was device associated in 33 patients (74.2%) (IVC, 27 patients; osteomyelitis with hardware, 4 patients; pacemaker, 1 patient; atrial-venous graft, 1 patient) and non-device associated in 8 patients (skin and soft tissue infections, 7 patients; infective endocarditis, 1 patient). The infections were nosocomial in 21 patients (51.2%). The isolates were oxacillin resistant in 61% of the patients.
The typing of eight colonies or isolates was completed for 39 blood and 18 IVC isolates. Of the remainder, only seven col-onies were typed in two blood isolates and one IVC isolate and six colonies were typed in one IVC isolate. The remaining colonies proved to be Staphylococcus epidermidis in three instances and a Micrococcus species in one instance; these colonies were considered contaminants.
Analysis of the entire group (41 patients) revealed 22 PFGE types. Thirteen types were detected among 25 methicillin-resistant S. aureus (MRSA) isolates (nine types of each were unique to one patient, two types of each were noted in three patients, and two more types of each were encountered among five patients), and nine types were detected among 16 methicillin-susceptible (MSSA) S. aureus isolates (five types of each were unique to a single patient, three types of each were detected in two patients, and one type was detected in five patients).
Individual case analysis of blood isolates revealed indistinguishable banding patterns in all of the colonies (100% monoclonal population; 95% confidence interval, 63.1 to 100%) from 39 patients (95.1%) and in 7 of 8 colonies (87.5% monoclonal population; 95% confidence interval, 47.4 to 99.7%) from 2 patients (4.9%) with IVC-associated bacteremia. Colony morphologies were identical in all patients.
Analysis of the IVC isolates revealed variation in colony morphology and/or hemolytic characteristics in four patientstwo patients with MRSA infections and two patients with MSSA infections. All morphological variants had identical banding patterns. All patients with diversified IVC populations had monoclonal blood isolates (Table 1) .
Genetic variation was noted in 5 of 25 (20%) oxacillinresistant isolates and 1 of 16 (6.3%) oxacillin-sensitive isolates.
The difference was not significant (P ϭ 0.4). Delineating the clonal nature of infections may help to clarify the host-pathogen interaction, set the ground for additional studies to define the virulence factors associated with strain selection, and have important implications for current methods of antibiotic susceptibility testing. Inherent to all DNA-based methods is the use of a single colony as the DNA source (8, 12) . Therefore, the possibility of strain variation within individual isolates can easily be missed. Our method allows a more accurate assessment of the clonal makeup. PFGE was chosen because its results compare favorably with those of other tests (10, 11) . Additional tests did not yield any meaningful extra distinction (12) .
Our findings demonstrate that all of the S. aureus blood isolates were monoclonal, with occasional minor clone variation. The monoclonal nature of the isolates was also demonstrable in patients whose IVC isolates showed genotypic diversity. Thus, the current practice of selecting 3 to 5 representative colonies of S. aureus from BC for antimicrobial susceptibility testing remains reliable.
The detection of related variants in a small number of IVC and blood isolates was an interesting finding. Whether this finding reflects minor genotypic changes at the implicated site, in the bloodstream, or in vitro during culture is uncertain.
There are a few limitations to our study. We attempted to minimize in vitro variation in colony populations due to differential growth characteristics by selecting colonies from the primary blood agar plate of the BC and catheter tip cultures. However, blood was first cultured in a broth medium. Therefore, we cannot be certain that selection did not occur. Additionally, the number of patients with polyclonal source isolates was small. Examining additional patients and including isolates from other sources might have disclosed more frequent polyclonal bacteremia. Finally, utilizing additional typing methods might have provided better discrimination, but performing extra analysis of 488 colonies would be prohibitive. 
